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Study area
Lake Kayanja is not connected to Lake Nabugabo. It has a surface area of about
1.2 km2 with a maximum depth ofabout 3.0 m. Apart from the eastern shoreline,
Lake Kayugi has a maximum depth of about 3.0 m and an area of about 0.1 km2•
A thick papyrus swamp that is connected to Lake Nabugabo via River Juma
surrounds the lake and is fed by River Kagona from the northwest.
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Loss of biodiversity in the Lake Victoria basin has led to a series of studies
directed at the identification of faunal refugia (Kaufman, 1993). Two major
types of biodiversity refugia in lakes harbouring introduced Nile perc~ are
recognized: refugia outside the lakes (satellite lakes and associated wetlflnds)
and refugia within the lakes (wetlands and rocky shores, Chapman in press.).
In this study, a cluster of water bodies referred to as the Nabugabo lakes was
investigated between 2000 and 2002 with a major objective of determining the
potential ofNabugabo lakes in conservation offish species diversity.
Three lakes were sampled namely, Nabugabo, Kayanja, and Kayugi (Figure 1
on pg. 5). Lake Nabugabo is a small shallow open lake lying within an extensive
swamp, which fills a former bay on the western shore of Lake Victoria. It has a
length offive miles and a maximum width ofthree miles. Except for the western
shore, the lake margin is swamp. It has a maximum depth of fifteen feet. The
main inflows to Lake Nabugabo are River Juma and the Lwamunda swamp.
The outflow of the lake is into Lake Victoria and is by seepage through the sand
bar that forms the eastern barrier between the two lakes. In Lake Nabugabo, five
sites, representing different habitat types, were sampled namely River mouth,
"Dead duck" bay, Lubira, Campsite and Open water station.
As in the case of lakes Victoria and Kyoga, the introduction of Nile perch and
several tilapiines into Lake Nabugabo in 1960 (Ogutu-Ohwayo, 1993) was
accompanied by disappearance of many ofthe native fish species from the lake.
A survey carried out in Lake Nabugabo in 1991 and 1992 revealed that of the
species that formed the basis ofthe pre-perch commercial fishery, (0. esculentus,
0. variabilis, and Bagrus docmak) were absent while Schilbe intermedius,
Clarias gariepinus and Protopterus aethiopicus were rare (Ogutu-Ohwayo,
1993). However, lakes Kayanja, Kayugi and Manywa, which are adjacent to
Lake Nabugabo but separated from it by extensive swamps, still contain some
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Table 1. Fish species composition in Lakes Nabugabo, Kayanja and Kayugi from 2000 to 2002.
+ = encountered, - = not encountered.
Overall 13 fish taxa were recorded from L. Nabugabo (Table 2). They included
haplochromines, B. sadleri, B. kersternii, B. magdalenae, G. longibarbis, L.
niloticus, M grahami, 0. rendalii, 0. leucostictus, 0. niloticus, P aethiopicus,
S. intermedius, S. afrofischeri and T zillii. River Juma mouth and Dead duck
bay stations had the highest number of fish species (12) followed by Lubira
and Campsite (10) and lastly Open water station (7). From Dead duck bay
station, 10 fish taxa were recorded and they included haplochromines,
B.sadleri, L. niloticus, T. rendalii, 0. leucostictus, 0. niloticus, S. intermedius,
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Fish species Nabugabo Kayanja Kayugi
Native species
Afromastacembelus frenatus + - -
Barbus kersternii + + +
Bm-bus magdalenae + - -
Brycinus sadleri + - +
Clarias gariepinus - + +
Clarias liocephalus - + -
Gnathonemus longibarbis + - -
Gnathonemus victoriae + + +
Haplochromines + + +
Marcusenius grahami " + - +
.
Oreochromis esculentus - + +
Petrocephalus catastoma + + +
Protopterus aethiopicus + + +
Schilbe intermedius + - -
Synodontis afrofischeri + - -
.
:1"
Introduced species " ~
Lates niloticus + - -
Oreochromis leucostictus + + +
Oreochromis niloticus + - -
Tilapia rendalii + - -
Tilapia zillii + + +
Total 17 10 11
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2 0 0 2 + = e n c o u n t e r e d , - = n o t e n c o u n t e r e d .
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Table 3. Composition, diversity and percentage contribution of various fish species in relation to
distance from the shoreline in Lake Nabugabo from 2000 to 2002
From Lake Kayugi, 11 fish taxa were recorded and they includedhaplochromines,
B. sadleri, B. kersterni, C. gariepinus, G. victoriae, M grahami, 0. esculentus,
P catastoma, 0. leucostictus, and P aethiopicus. Inshore habitats had a higher
number of fish species than the open watcr habitat as shown in Table 4. The
haplochromine cichlids included A. velifer, A. nubila, G. simpsoni, A. alluaudi
and P venator.
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10 fish taxa were recorded from Lake Kayanja namely haplochromines,
B. kersterni, C. gariepinus, C. liocephalus, G. victoriae, M grahami, 0.
esculentus,o. leucostictus, P aethiopicus and T. zillii. Fish species distribution
varied with distance from the shoreline as shown in Table 4. Overall the
number of fish species decreased with increasing distance from the shoreline.
The haplochromine species included A. alluaudi, A. nubila, A. velifer and P
venator.
Fish species Inshore Midshore Offshore
Afromastacembelus frenatus 0.1 0 0
Barbus kersternii 0.5 0.4 0.4
Barbus magdalenae 0.1 0 0
Brycinus sadleri 19.6 25.5 0
Gnathonemus longibarbis 0 0.1 0,
Gnathonemus victoriae 0 0.1 5.5
Haplochromines 46.1 21.7 25.7
Lates niloticus 10.0 12.1 16.0
Marcusenius grahami 0 0 0.1
Oreochromis leucostictus 0.7 0.4 0.4
Oreochromis niloticus 7.4 19.0 3.7
Petrocephalus catastoma 0.1 0 0
Protopterus aethiopicus 0 0 0
Schilbe intermedius 7.5 14.3 39.2
Synodontis afrofischeri 7.1 6.0 7.9
Tilapia rendalii 0.2 0.1 0.4
Tilapia zillii 0.8 0.30 0.8
Total 13 12 11
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Table 4. Percentage contribution of various fish species with distance from the shoreline in lakes
Kayanja and Kayugi from 2000 to 2002
habitats the key refugia in the lake are inshore habitats with macrophyte cover
and wetland areas.
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Lake Kayanja Lake Kayugi
Species Inshore Midshore Offshore Inshore Open
water
Barbus kersternii 5.8 12.4 12.1 0.5 0.6
Brycinus sadleri 0 0 0 0.4 1.0
Clarias gariepinus 2.5 0 0 0.2 0
Gnathonemus 0.8 0 0 0 0
.
victoriae
Haplochromines 7.1 4.5 3.4 5.4 8.8
Lates niloticus 64.4 55.1 60.1 60.3 82.0
Marcusenius 0 0 0 32.8 0
grahami
Oreochromis 14.0 24.7 17.5 0.2 0.7
leucostictus
Oreochromis 0 2.2 0 0.1 0
niloticus
Petrocephalus 0 0 4.6 0.2 6.6
catastoma
Protopterus 1.1 0 0 0 0.1
aethiopicus
Tilapia zillii 4.7 1.1 1.4 0.5 0.3
Total no. of fish 8 6 61 10 8
species
The Nabugabo Ramsar Site
Inshore areas with aquatic macrophytes may serve as both structural and in some
cases low-oxygen refugia for prey species from Nile perch. Nile perch are very
sensitive to low-oxygen conditions, which may limit their interaction with prey
species in hypoxic habitats (Fish, 1956). Chapman et af., 1995 demonstrated
that some of the cichlids from Lake Victoria could tolerate extremely low levels
of oxygen, which may permit these fishes to use structural inshore habitats
as refugia. Submerged and fringing macrophytes also act as barriers to the
spread of the Nile perch since the species cannot survive under low oxygen
conditions.
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